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(54) AUTOMATIC MELODY GENERATION DEVICE 

(57)Abstract: 

PURPOSE: To obtain the automatic melody generation 
device which can generate a natural melody at a high 
speed without any complicate data processing. 
CONSTITUTION: A phrase data base 300 is stored with 
many phrase data and in each record of a generation 
index data base 100, an instruction expansion, and 
deformation of phrases in the phrase data base 300 are 
described in musical section units. A decoding and 
generating means 200 selects an index record from the 
generation index data base 100, retrieves the phrase 
data base 300 according to the index information written 
in the record to takes phrase constituent elements out, 
and puts them together to generate a phrase. The 
generation of the phrase is carried out by musical 
sections. 




1 *M I J-A 



«- J9^7.-| I . I mm- I -4 

.-fc- 5 U ' ^/r: \\ 

******** . SJ / » « _'t 



am**** 



LEGAL STATUS 

[Date of request for examination] 05.1 1 .1 998 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3271 282 

[Date of registration] 25.01.2002 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAL5aGLUDA4051 81 473P... 2004/04/1 3 



Searching PAJ 2/2 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAL5aGLUDA405181473P... 2004/04/13 



(19)H*B#tlF/f (JP) 02) ij^ g^p Q $ (6 2) (H)fcff#^ 

#^3271282-^- 
(P3271282) 

(45)55ff0 ¥JE£14*P4£2B(2002.4.2) (24)S»H ¥j£l4*p 1 H 25 B (2002. 1.25) 



(5i)inta.' mmn f i 

G 1 0 H 1/00 102 G1OH 1/00 102Z 

1/40 1/40 



m?mam5<£: 50 h) 



(21)fflH#^ 


4$H¥3-360547 


(73)4#fF*g 


000001443 














(22)fflKB 


3 m2M 30 B (1991. 12. 30) 




JKS«5Sc«K2WlTB6#2^ 








(72)589i# 


ifeffl j£^ 




(65)&W#^ 


&BI¥5- 181473 




«^«53W*SfeBr 3 T B 2 # 1 # 




(43)&WB 


¥f£ 5 *p 7 £23 B (1993. 7. 23) 






-ft 


*MfcRB 


WWlfl 5 B (1998. 11.5) 


(74)ftS!A 


100073221 










#?l± ft* 


















(56)##;£itt 


#H ¥2-160298 (JP, A) 










#18 BB63— 250696 (JP, A) 








^iBSUfc^HFanta. 7 , DB«) 










G10H 1/00 101 - 102 










G10H 1/36 - 1/42 





(54) \3mv>&m et&^a^^RMB 



(57) [ttfffi»3R<D«H] 

^u-x^flus-rseisg* axT^u-xw^s^i: 

E7 u-xgasgjB<p«ggtc gHtt-r&q-iig>r >t»x 
feudist. 

±fE&fig-r >-r-»XgB1f g>-5-*. g>*l3 7 U-Xg 
g£gjlig>«IS*S<P £fiSc^ >-r » Xfrffl^T hfR-7 u- 
Xy-»^-XWfcttjE LT±K:7U--Xga3BK<P 



10 



^nfe7U-X^^jgtc«^-'T 7 L^-X*^f 5 
t»#*2 3 »*3iiSS*<DS»^n7*-<4fiR«llK: 




±y±5X VXL.J>t ! 9X<D'J>%;< t$>3nm**e; 
ttc tZ&mt?2> SIM 

^2<pgi»i:LT. ±§B7U-Xx-£-<-X#f£;£ 10 
ttSBLT8iggi5glBg>7 U-XKff gffi£g>7 U-Xg 
s£Miil (M^M. %ggSglH<P7U-X<PUXA) 

©7b- XODXA) feaSHPglftfcU J:fB£fi8c-r> 
7*»xaB«¥fgfr508mgBglBK:*rc- ^1 1 a^gcD7 
U-X^j£g|jgtc&S£ja^>^»X;fejg2©5lj££b 
Ts ±fE7U-XV-ft^-X#j£^fjgLTgi^sgg 20 

Falcon u-xicm%m 1 ««g>7 u-xgasgB- cm* 
*3v^r, ±iB 7b-xy-^^-x#isa, nago 

7 U-XgJ3gyj|T'fc3 XA^r^ifegBtg-r § U X'AfB 

tt^afc. fH2mm(pyu-x^m^mT$>^^m^ 

Rt#*7] glMnf^riBKBte 30 

±m mm^mm. ±ia^a?'j§Btg#i3frg> 
a 5 a ufcgayj^s 7 u-xggisg3B<o«Bi<D 1 ok 
jfcj&r 5 ^gjf » x -g 0 WMMMM^MM gJ^I 

5 c a ^r#m i: -r * i n * a f* ^ 

*JV>T. ±IB gMUE^M& Bu^g^tD7U— X 
OgjfffcJSUTglgjlSgBKP? l/-X<PgiB9Ig>gtt& 

*5v^r, ±a a»gt^rit#igtt. ±fB^a^fBH#i5»p> 
ffioaLfc^gasgwg>7i/-xg>w«^gM-rag 
a?'M^gs?£nt», ±fa^a?'M&#ig&, cogg 

DHMbn 1 0] mam .sjewoeiM arv ^.tmm 
xymmy^Micm^T^igizmmt z c tznmt so 



3 2 7 12 8 2^ 



-x<o^(ogiStcs^>T^ayj^M-r s c^n 

3 SIM o-r ^ £i&mw 0 
[»#£12] »»<0ga8gWli:fefeS^a7 ? -<i&. 
ffi^gi^gF^tcfe^^^a-rV-b^^h (J-XT7L- 

7U-X%«fg-rs^jj3UB aXT7U-XgasgjKfc 
k!2) g>'>3:< £fc iaiitcJS-r57U-X^^^r 

*ft*nmsL<omkit*>-3 zmm-r^m-r xta 
ggjsgw^tc, fti§B^-r >g^xiBg^M£lBg^n 

TV^^fig-Y>-r»Xg)««<0««<0^»5 1 Q^rSjiR 
U Kg^tlfe^>f>-r»XJfeffll-'T±E7U-X 
■r-»^-X#a^»§SUT±8B7U-XggtSljl6<0 / > 

& < £ fe 1 mmic my%> 1 007 is-x^gmmz&fe 

U ^^gnfc7U-X^^KS-^^T7U-X 

C«*«13] MMSgl 2IBKOg»)^nT :f ^^fiStS 
BlcfeVT, ±fB 7U-Xx-»^-X#|^i:> 7P- 

x^^aato 1 ««-cfes^a??»jc«sga?>jj:. 7 u 
-xgjssgjRg>(ftg>ag-gj&s u xa fc^r. ^n^'n^t 

ga?y fc'jx^ti of-jw^ ts c t ttmmt-rz 

Cii 1 4 ] is*3S 1 1 fta 1 2i Bjcg3 n>(pf 

nfc7 is-xicm%mj£<D 7 u-x ^m^m cmar, 

aSOi*Kffl<07 U-X© U XA) «Ig^ES07 

^□^^O^aggF^tcffi^-T^^- 7^r±fBx-vK 
WJS L Tf BUTT g f& ^- 7 f EHi¥ES , 

f-7fc »ta^nf^^ ffl-«rO**g|BItei3tt* 
±§Bt^ - -7 tc BBg#t t g> nfc 7 U-Xco^fig-rv^'^X 



g>nfe7U-X«dcg^ ±gB7U-X7 ? -^^-X§R 10 
U7 X*£/a*- £ 7 U-X£jS#S fc , 

[00 0 1] 

^of-f*6t»fctj« (compose) f 3§Sj;* 
[0 0 0 2] 

[Se^ROStfi] fiaucfci^T, ^nf^^g»4^t§ 20 

^<Oft^g»fffl«tftt5ntt^ (U S P4.399.73 
U U S P4.664.010, WO NO. 86/05619, $# P*HBS62-187 
876^) o U S P4.399.731^gaf / Ffta^^n-rV^ 

fc{fil>\> U S P4,664,010£WO NO. 86/0561 

2jLfrfcfc*l,\> ^BS62-187876^^ftft^ti^iS?iJ 
rt/3 7iii^t)1"fgol^g^ SffrSS n« ^ a -r 

W±otie*a«k:«ilLTt^ci:«. ( l ) 
OW»***oafT *X*I3u 3- Fit 

fir) *^J*L*vM^ft«-efeSci:, (2) fMHMWc* 

(3) l^bt, f«fi4^Df-f*4«tS^tf 

[0 0 0 3] COiSfcjSUcfcft, ^ftWIHAttWPBflW 

63-250696^, ^0363-286883^C*5^T, ittWT^ 



WfffS 3 2 7 1 2 8 2^ 



<osw*»^s fc#»F*©i&&5u ti^r £*>*.. 

»A»* WiHURfc-r * c k te J: D , En^S* U XA£r^ 

ffjit7u-xouxA c§«w) *£«-rs 0 s*u 

XAcD^ti^;l/XX^r-;l/ £ m£tL% U XASiJfBx- 

(B) LfcW"pTH6nfejaaffi*<03>t! a — 

(C) yX^^->©ftS«Ak:iW6« C^fttf 

(D) A***— 7*HHk ^^^/cA6^7b-XcD 

was? (7u^X7^r7) *fiaa»t&7;wux 

(E) ^fe^t>et e ^*ns^u-r-<tc7';l/drux 

[0 0 0 4] 
[0 0 0 5] 

flfc:*tiHr, WRoWJKKBfcJbfcS^n^*, ffl^r 

£^5) «S«*fii LTSrttS Sl^ nf-r 
Mte&^T, 7U-X«r«j«*rS*a8S3R 
X»3W*fc^3) Q ttWftfc, folWK:Mn7U 

-x»»» twflE«t t7i/-xf-»^xfa 

±E2 kr-xg^aeaK£. ci«"*^g^ 
nt 7kzXggigMKo £«^>f»xtffl^ 

-x^gM^agMih i og)7i/-x^Bi^wt 
u fn^^^nfc7u-x^si^a^>T 7i/ 
-x*£*r*«w£j«#ai:, ^t^c^^a^ 



2'*' 1 



xfBH#Mg^ MMEMffi^ ME^Mdl>g^ZffiB w 

gig 1 2ii£u MMI^ty^MrO^^x^Mk: 
t±M7 is-X7 : —'$"<-x^m*mm i^r±my j^- 

g^gM^g&U K#^^tife7U-XgasBjRtcS 

(JXT7l/-XfcV^) ^MM^LTM 
^M^^t5nfc7l^-XO^^>'r»X^|g%gBii 

Eg nfc^dc^r y-r^xtc nas w t 5 nfc y u-xgjg 

BS^±ez ^-X^-»^-XiEtt#l&fr 5BS D a 
U d<PggDtBLfe71^-X«figS^^LT7l/- 

x*^fiB-r5^u-x^dc#@fc, *»-rseifc&w« 

*T;l/^UXAfW*BUav^ LfctfoT. 

[0 0 0 6] 
[*S£CT] 

SI (B l ) 

■ 1 teC©«BB©BJIK:ti£5 ll^u^S^lca 50 



WW* 3 2 7 1 2 8 2§ 



jjgatt ^af> * n xV ^f&T)V df U XA <fc 

^-Xlcg-3< 7Xp^T^ Pf-<*4tfT6 <fc "5 fc: 

■r— *©IH«S«"e*So CB^^ft^-r— X«rffl 
- * ^-X#*&g i: % 5 c £ tt W 5 S o OTAHT— 

Matt, 71/-X (BfffioSaSKH^^n^ -fey^> 

tf^J x. tf ffl^r ©^*EBB ictt L T y V- X t & D 3 S ^ 
Pr-r^Wv-h^R (fRflft) ^1 0fc*T«KB 
. oS«mtf8EIH (M*tf8/MB) ^n^c^osg 
St*f ITMWj:^ Pf ^ 7 WXOi^t»t« 
1 0^8it^ l^fcftSo Sis^S £ 1 T 7J£> 

«tOT$§c ±fBHl^iSSi:ll2cDJ[gfI^^ffl^ 
^b-£7c£>cotf0 1 fc:fet*S:7U— Xf-^^X3 0 

fett a MJBtt 7 XfflSM<D^«tt fc «M4tf> / s 5 
yxtcfe^o o^T?S«;fcftKtt 

* u^v *w**«owetta < 

tt£3 G t4t)%^ Pf *8filc1-5 1 > h I5±a 

x©* £ -^n t tt * <*t> * 2 co ^ x*o* v > 

"ettftSa^o JT*7 XH<0»E— *tt*^ 

• [0 00 7] Hi fc*^TttCOJ:5ft»IiKi±i:LT 

M^>f^xf-^^xi oo^nt^o *r 

ftt)^i^>r^Xf-^^-X l 0 Ott^^^^ft 
ft*««»Ift6 it5^Pr-f ^^c-T >x^X I/3-KO 



(5) 



m^W, 3 2 7 1 2 8 2^ 
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2, WKL-CVSo MW>f^Xl/3-H(i 

to— F4>ffl4r©7U— Xa (7U-X^^A) kl§fr 
ti*7U-X£j«>f v-r*XSB 1 1**6 In<D-tr*y htt 

T«R<D>f >f^«}^to7 U-X£jS>f >«r *x 
■fe7hT*5Cfc^!if$U\ «AHf lo©7U- X«3 
te^*7U-X£j«>f >7**X*y hofMS*^ 

3tu u=i— Kto^u— x«<o»*¥i^8 k-rntf* 10 

1/3- F I T 3 O 8 > r ^ X^$fi^ 

■To 8W-rSi:#U=i— Ftt (JffltttiftStLTfc) 

S G 7l/^XM^>f^xSS 1 1 — I n\c&y U—X 

7 X*S'Je>*35Elffl<D 7 X fc (ttfc cfc ^ & t <D \c 
t5ft»©3 w K^trc i: feT*t 5 0 £ric>f 20 
>f^Xf-M-Xl 0 0^ ^fc^n-rV^JSKO 

fcftjc^u-x^-AffiHsaafcyv^LfcWja (7 

So C4>«^ 7U-X^^7h7-^tfM^> 
r*Xl/3-Hi:45o 7l/-Xf^^X3 0 0« 

<fcl/\, l^lCOl071/-Xf-^^-X(^>XfA 

ffim**v^47u-xo*«fflm*i2;< l±5 fc-rntf 30 

[0 0 0 8] Ev^nf^M^««t§/'c46, C 
LV^«^«7 X*«Oj!p<3D7 U-X 
ttlffiXtt^LMriOSR («*«UXA, uxm * 

^7 l/-Xf-^^-X 3 0 0 (CfcMSo H 1 ictey 
U-Xf-^^-X3 0 0^(C7l/-Xg«g|A<Of 
-7/I/3K 7l/-XMgiB£Df-7;l/3 2, 71/ 40 
— X*/£giflC<£>T— 7V1/3 3 *WSLT^5o #r— 
3 2, 3 3ii8«S*(0*&#-ea&*om 
tf-r-y;V3 l tt*»07U-XIfiS«A4feot^ 

T^Stf^o to* 5 S«S©7 l/-Xf-* ^-x 

■JBB««JJiJ<D7— ^l/O 20»«4^ LMRSfc & o 

^§c^^i^u> 0 cn^7i/-Xf-^^xof 
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£S 0 $fc, 7U— X£j«>f yf^XSgifilC, 7l/~ 

xw^B^raoMawfrtoJi^ffi^t-siWHSferc* 

ScfcfeWM&* 0 9 4««1IWBtt 

S t — TVbfr S E'J<Dt- - 77l"\£>^» 4 V ^ L >f > -r * 
Xlfi$rc£5 0 0»J*«'r— 7V1/3 l*7U-XOUXA 
r— TVl/fcU f-7;l/3 3^7U-*Xoiia©r- 

7vw££-r££. uxat-^3 1 *©m£R*-ra: 

to*yXAfcv»U4B*S (UXAffif) tf^S^J-r-X 
;l/ 3 3 *©W*0««W-r«:to'6«a5>J»*» , r £ 5 
f4f||«i*iJX^f-^l/3 l*7L/-Xflfe*-f> 

S 0 1 1 t^3^T«l?M#g2 0 0(i4i^yr^X 
f-^^-Xl 0 O^^DfflL/'ciM^yf^XL/ 
n-F (cc^RttS) ted3:nse*EIIBcri:<07 
l/-X*J«^>"r*XflM8 I i ~ I n ^ffl^T7b-X 
f^^X3 0 0*^U fWcJ:oT7l/-Xt 

^lfl/3-KR#S^4 «§gEfH<D7 U~X£/&-f >r 
{rXlsa-FtetrztMm&ti&StZ 0 0li»iO« 
^EB©7l/-X4flS>f>T*X)!)^i 1 ©71/-XP 
1*4«U »2 0«a8Effl07U-X^ric-fV-r*X 
fr6SB2 07U- XP 2*£«U HTHW*c»3KH 
07 ls-X£f&>f >"r* Xfr 631 3 7 I/-XP 3 
U m4E^c07l/-X^^>7 :i ^X^B^4EF H ^ 
7l/-X^*t^o 4 7L/-X>e»^^ 

afVMWI5n§o MqR£A¥a2 0 0OAff«Aa 

<D&m& £*)?%> turn* wtc « 7 u— x^*— * ^— 

X3 0 0<3<B*o;l/y *T*yX^— X;b*il^c £tc£ 

<o<fc5ft*ja«, j)iKSfej«¥a2oo©»fiFa«r>^T 
[0009] mx-ismmazfSL^m 200 v-r * 

Xf-^^-Xl 0 0frZ><Dmi <D7ls—X£fiL'f>5 t 
^XSg I l^ffl^T7l/-Xf-^^-X3 00^ 
7l/-XMSif-7;l/^7^tx Ob^^Z^X) 
-?Z>££lz&K>m 1 7U-XM^>r^Xflg I 1<0 

»W£l»#K2 OO^^ifK^a^l/ 1 
«H*#2 lt^LTMc ) «7l/-Xr-^^-X 

a> sir k> w l fc^«f tnwR* v ^ l *©M3UflH8*ai m & 

7 U-XW>r^xa@ fcffl^MT7l/-Xf 
-^^-X3 0 0 4><ogiJ<E>71/— XarifflaRr— X;l/* 
T^irXTS c t * K> f(?)f-7;^^j()^?.7 U— 
X«ria8Rk:ov^TO¥«Wb'r— £ hi$T*Z 
So COcfcdfc^flWfcT*-*©^ **«BBU^l/fc 
feS'lff8i:LTUXAi:B^U^^n ; rn#f^#^2 6 
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(6) 



&mm3 271282§ 

12 



t 2 5k:j;oT*Rt«¥a2 0 Orttc^LT^So 

£LTii££>:7U-X2 2, »i(07l/-XO , JXA2 
3 , ifiS©? X£>««?U 2 4 *:»BI£/3c3MS! 2 0 0 
rtfc^ltl^o M*tf IS ©7 U-XOfi»l| 2 4 s 
fl(QT-y;l/g[S( ^U 7U-XM-f>f^X7 2 

T,_!7 U-X^r-^-^-X 3 0 0 ^(O^m^lv^-^^ 

£©7^X(7)UXi,2 3^1 gifttu 7i/-X£ 
^yf^xo^, uXA^ft^>T r ^x^2(7)§l 
t^lt, 7b-Xr-^^X3 0 OfteRW-fcUX 

XA^t?iftf-^?:^l)L^^t^§o C<0£ 

(D7U-X*4jE>f>'f*Xl/n-HR# S £:7l^— X 

-X*fiJc-0-7 r ^X^B*tCjfi£07U-X2 2(OS« 
XP 3*ifi£4>:7U— X2 2 fcRI— tDt>OkLT»J*-r 
«o J: 5 4iiWfi«l* 7 U-Xtf f - 77 l/^X 

iSi/cf-viaotM^yr^xf-^^x 1 

*rs«t-5icLTfe«J:v\ )SR*j«#a2 OO^O^flWt 30 

-XSiKM 25^7 XU XA 2 6 tte*KIB©* n 
7 s >r ir^^> h f ^ u— X**«-r z> 

So B 1 iSJlJ 2 5 U XA 2 6 iJC«J:o T7 

XP 3#^<£n£Cfc*^ffl^LTV^o 
[0 0 10] 

SM1^2Lp££^Mti (B2) 

m&7FLrc$><DT$>&o ^2Oi£If0^> 2 0 0# 40 
&<0#^tfo^fcH*#±ttfc LT»R£lS¥©2 0 0 

7U-Xf- X3 0 OOi#iT6So #§4 0 
0 f^gI(iM?n/c^afV <0*®« L 
Tl/>£ 0 SI 1 0 Uii 1 <DmBl&J&<t>7 s *Xl'^ — 
KR# S ©feS^EKlcWt 5 7 lx-X©4^ 
*X"b7hS:lSt>Ul/>So LfctfoTH 2 fcft^r, 
7U-Xf^-X«RCL$3 0K RPDUXL 
S3 0 2, NC DfflW§15"IS3 0 3&tf A Vg3 0 4 

*>6Mjnn>5, -^7i/-XijS^vf^x^7 so 



M01 «>f >^*X«BfcLTiM£>f >x*XT I , 
lfyf«fW>f{'^PI, UXA^ft^Vr^XR I 

T I S4^>r?Xi!y H01 Wfr*lto***KIH 

>f^X-i!7 H01 tffrfrbSBJEKHOIiyfMi 
a?1?*5o 'JXAffW^XRlK^VT^ 
X-t7M0l *^ft^to*7U— XOUXAMUJH^I? 

>f^XF I ti^jjc^V^X-fey M 0 1 tffrfrt>% 

UXAS^H^fcLTflBflaStiTV^o *«^n-r-f 
^ffi1f$80 5l3 4 0 l ttMKffl (hu«3!5EM) ©SKM 
T»* t) , 4 0 2 ttfflKBB<D*iSMT?* 4 0 3 ttSflK 
IfflO U XA C&RJIJ) TfeO, 4 0 4 tiSEHiD ij XA 
T&£ 0 Lfc3!)bTSE^7l/-X Wnf>fbW 
> h ) ttSKBBOSiBM 4 0 2iSEH©'JXA4 0 4 
^t:J;or«^n§o |BJ«fc:ittKIIB©7U-X«4WK 
BOUfM4 0 1 fc«jKH(0UXA4 0 3 £k:J:oT#f 
^Jc^n^o H2k:*v^TWR4«¥«ttaKIIII04j«>f 
Vv^X-fey M 0 1 ^7U-Xf-^^-X (3 0 
U 302, 303, 304) kifitTiS^* £ 5 fc: b 
Tffl^TSKH07 U-X CBiBfll 4 0 2, U XA 4 0 

4) *s«-r*o ■r*t>'6)ini4«#stt9-r>2o 1 

tc^-r^dtC^-YV-r^XF I TR C Li3 0 1 
7*77XLT^yf^XF IO?«f^**S 
So il ©?tf^^ (iIE0©7 b-X« t)5 § U X 

/£#gte^-f >2 0 2^^TJ:atCR C LS301 fr£ 
;b7^77Xl/cf-^^R PDUXAS3 0 2^\<Dm 

l^lt (Argument) i: LTffflt^o 2 £tcft? 
M£/&^©2 0 0tt7^>2 0 3t^tcfc9^7L/-X 
feS-Or^X-fe^ M 0 1 OUXAff^yf^XR 

I *R PDVXAS3 0 2 0m2 5l»i:UTffiffl"rSo 

S6fc*sffi«#att7^y2 0 7fc^T*5t<:ffi[Kra 

<D U X AISgiJ^T^ 5 MTRD20.6*RPD'J XAg 

(UXAfft-Of^XR I, RCLgffi^, DKB© 
U XA'lf $B 2 0 6 E>jfl^fc>-£) tcSLTRJPDUXA 
i3 0 2tt3HKM©UXA^^*— >W«R Pfcfcb^rr* 

[001 1 ] 2 0 0 «9>T > 2 0 4 

Sti5lc;XAa3 0 2fr59DULftaKHOUX 
AOMBU^SiT R D 2 0 5 tcfB£i*rS 0 3tT R D 2 0 
5 fcE«Snft1ll«tt*0«»Bm©7U-X*4«f 
SKtCfijTRD2 0 6tC^^nSo iMM#S2 0 0 

aiREno u XA^aEBosaw^^iz-^iB^-r 



13 

m%2 0 OttST R D 2 0 5 fcfcSaKBBUXAIBM? 
1WR*NCDffl*»8*J«3 0 3comi?l^(i:bTffiffl 
t5o S&fc»K£j«#att9>f >2 0 9^^T^9^ 
7l/-Xi«-fyf*Xtyh 1 0 1 (D\£y^mt-f> 
f^XPI^NCD ffi*f«aW* 303<D»23l»fcL 

#a^tjS3 o 3tt5i»oa»-&t»«jcsiuftffl*f*aw 

7*-#*titt*Zo ccfcfflwaMfcfcMPPfc*** 

IH&^UBttft^ (Tonal Harmon ic)tf 
^*ntf»aWfcM^nx*«fl^0*B (WUlfC 

affioea?j , r**>*(i2:-ettSKfflo*iSW4 o 2 
*4«t4c kffl«^¥Soffl4lll8o 1 o-efc 
^0 »s^«#s«*a*f«a5ua 3 0 3fr6*oaiLft 

XSI©*lJiJ4 0 2W*«o 

ia«5^>2 1 otc^-rcfc-5(cffi^a^3 03*^ 

ftOffibfcWWaW^-^SKIBoaiO^-S/aVW 
in^*7^2 1 2lCffi!)i&tfo ^e— ^>3 >m&ui?*yt? 
2 1 2^g^^S¥^NOMtCJ:^Tffl*t : gffl^J^tt 

^ 2 1 2&^-f >2 1 1 tC^T <fc5K:*»*»iNOM© 
««*SttffiSo H2©«T?«aW»*NOMttWKIH 
Ol^fl^LTSi^Wo $/a>IM 
Wa^;/*2 1 2ttSEfflO*J5g;^>"r^X-fe^ h 1 0 

(a— F;l/— hfr*— /— rO ^-f>2 1 4 icjjrTcfc 
5tLTStf»8o >3 >mmaisv2 2 l 2&S 
fl&^ffiN O M^l¥fl N O M Wffiflr>eWBB«* fe 

o^S («B*tfSWWNOMO-r<?±tc:<*»iK*3H 

2tePC (tf^^X) (AV) 3 0 4«^ 

>2 1 3»C*^*5lC«*LT#*afl!>««tt*fc:9>r 

>2 i 4*^<os : &ify^^vx 0— h***— y- 

h) *^anfcfl(LT»*a«)liy*-^5X*#«), 
J tn*NOM(Otf»y^*^X^J:b« , rSclfctC<fcoTN 

y^^XOm^cUfctf*^ 1 t^^OCt 

[0 0 12] mc^-is3>mfflui/y?2 1 2»W3U 

UfcSa C»Jp«KNOMi:W*o#KH«*»o* 



(7) KfflF& 3 2 7 1 2 8 2^ 
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S) OllWI*fflV^TfflS«F«^J*3 0 3ft^5t>^fcffl;W 
^a^J^SSLT^^ 1 5frS#y*X2 1 6tC^ 

•TidfcKftSAifaw^JBflE-rSo a > 

MWuisyPZ 1 2ttlt*P«WNOMO***— ^tf* 
SSOfflU 5^>2 1 5^LTt^^-7%^t 

SEW (ccTtt»KIIB©«J5U4<)2) &Btittr& 0 c 

©ftftte«ws«¥«ttw*»*»a?jo«R* 

10 a) £:^> 2 l 7fc:^rr cfc^CPCair- 7;I/3 0 
4^1?IStlTMU Sfc, Itt^^XP I 
6<0*tta;5 (#J*tfV7 t h<0£5&1f$B) £r^>f 
>2 1 8lC*^f £5fc:P CSftf- 3 0 4^2 

8PCfftf-y;V3 0 4(Ommcitt^-f>2 1 7fr 

co, s^tf^^^^x^BcD^g^^-r-^^a^n 
rv^ 0 : tcemm^.fS l ^m^-f>2 19, ^-r>2 

2 0 43cfct;iD3?S*2 2 2^tJ:vtCPCf^f-> r 

20 ;b3 0 4^?>?l^/cfif-^i:I't4^>f^XP Ifr 
5©Ift:y^7XtJ&*^?^ (1 2) t^aU 

hmr&o ctitccfco^a^tf^^^^xtc^^n 

fg^-f >2 2 1 *^LTS&fcio*SCfcteJ:*)** 

©^iSr*— £ P I T«3SEffl^S?"J4 0 2tc*5^T5§ 
BLT^5M4 0 2 C%S«)5fe©T*88o 
*15>J2 1 6<D&^m&±^^tc£5l ( Cl,T^m~?Z> 
Ci:fc«feOSKBIO*af?»J4 0 23y#6tl*o @2tt 
30 ^T^e— 5/ a >WJWn^y^ 2 1 2&±lC7 r — ^ffifii* 

Oif^V^fcfttttltf^— 5/3 >SlD^7^ 2 1 2 

<0 £ -5 l/^a«*9J*ttW*tf* 1 CO? mt LTIT R D 
2 0 5, m2<D5mtl,T¥v^it-f>'r<?XP I , 
^3©3l»£LTNOMlt«I (M*tfNOMOt!y^ 

40 tO^^^^*tLT®a^^^J J ltffi 

**ffifflbfci:'*-ti**m*ttF5y*3 0 3 09lft0fi&$ 

m«wttft^3SBtf 2 oaa, a^e^^^^x 

. coa^ 1 2 i: LT5l«e*-&to-&t4 2 4 0|gtc^^, o 

e«iS(Offi^t>^ 1 o 1 otc^br 1 *f 1 ttfcr* 

50 SWMx-^^ffljRL* 9 fcrtitf*KWaoE«S« 
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(8) 



2 7 1 2 8 2^ 

16 



t>2 4 oe^mf^ic%oti$5o i2« 

fc^l,RCLg3 0 1*««&U ^>f^XF I* 

%>o Sfc, 3EgiR.D 2 0 SttffiKByXAOlBgU? (H io 

XAONfi*^f * 5 41MJT»oT t «t^ 0 ceo 
Ct&V 3 0 2 tc U XAf-^R P «tc^(D U X 

i*©««*aVT tft*Tt»*^Ct *38« L T ^ 
3o 'J XA«!W?©ttt> D tc U XA«fi^fflv^ 
Mi:iSSiRD2 o 5tftm%m<D$k& / P%;<? 

H 2 0««Ttt«jK«l© U XAMgiJ? 1f ffi* U X2±m 3 20 
0 2^\<0§l»O 1 OfcLTfflV^T^**^KBtt*a6 , f 

SiEIHE) U XL, 4 0 4 *HfjEIH<E> U XA 4 0 8 tc 

<) IB«W*"CV*o lfrLW5/h*ft7U-XA« 

<, x©Su*j«:ston. x7u-xoa*o 

H±&/ca6tcfu T RD2 0 6 tcSiEIIB «fc 0 1 oM©'J XA 

^0 2otu<7)UXA(r)iSgiJ : F$)^v>^. Kpflt1fS«8Bflt 

£ T^KPb^O) ij XL>*&i$& 3<£?tcLT£>£^ 
(SO^fiKBoy XJUSSKIH^UXAKSWS** 40 

So ) o X, H2TI4'JXiS3 0 2 2:ffitt«H3tt3 
0 3 fcOB^ST RD2 0 5*^LTB8a^tJTV^ 

c t> fc« weayij* 303 <offl»®n?y« a 
««*uxA«3 0 z^wmtLT«m+*mm*>ni 

tfcetbZo X, «*Wffl»>J*3 0 3K:»305l»i:bT 
iuEM4^ Lmjeo^tTKIIBOffiWWJSWflWCt* 

HBO*WiJ2:nEno*«9J2:onk:9Mv>ffiHnfl( Cb so 



[0013] a-F»x7M (B3) 
•)x7g«) ^03tC^t" o CPU2te:ROM4lCfE1I 

s ns :/n ^ 5 A*nfT l r s/x-r A<o#«*#jw-r 

So ROM4^7 p P^7AOffe:i^f- ^^rfBtSf 
So #tcg»j^nv i V^^H^51TSfc:46ROM4 
fcltm 1 ^^2T3S^fc<^^^yU-X7 :: -^^--X, 

. WfrtlZo R A M 6 te^fc-^— Wf-* 
nfVf-« *fS18^Sfe^TC P UJ.toy— 

R O M 4 ttotl^f-vf-^^X^^Lr- 
7f-7WJXAX^>f;l/ (##X*^T;l/) «tc}ga 

^F^XfAl 4tt*aRl 2fr6©**fflra*3W\ * 
K£rB£*rs 0 61*LCDt<{ XX 

*n»y*fHSSi 8a^Xf^SW^n-feX («A 
^^tc^-^r (CPU24MT) ^^>h$n, 

^7 ^ > h m^mmmmm twa -r * fa a-r s f^jg 

[0014] mm 9) 

Bmeswra-rao E4tc^n-r f -<^yp-txco^{*<D 
iKn^^-To g?7Jox^4 - 1 -e-r-T^asj-rso # 

fcx-vftiRS-rs (4-2) o Mv^TSid^n^^^ 
«»lttCEDU3-H (7U-X4^>f^XU3 

>f^xwi^ntt^o fcT»4^>f^ 
^^u-bx (4-4) TlS^iS(D^^e,^Dr 
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(9) 



Wits 3 2 7 12 8 2^ 

18 



(J:bl$ U XA;b y^77^RLM (i) ) 7?^^^^ 

7^ («at«RCLf^;W lciiLTit«UXAS! 
^^Dm-To 7n-tX4-6tUXA^n o 
-trX4-7T^»'Mi«o $f,^7P«4-8 
■efi?J*4«fSo 4-6T^cb/cUXA£ 4-8 

--rmmm^txti^m 1 ofc:d*n*iB«»sa»fFF 

9Li:m^ R OM 4 (Ctif-Yf-^^-X^fe 
^feoti^o f-vM/ntX4-iT(ic:ol 

4-lCOp*ffl^gIl CUC^To S-fl 0-1T/CPU2 

$tl5f-V»i:*ffll>T 3 _TM = aax (TM-B©7 

V>T 1 0-3lciRf-V-TMB (TM) VTjkirk? 

IKf-7^LTM1-^o TMB (TM) ICfct-r-V 
1f«mhTl^o *C-pCPU2tt*oya-feX4 
-2£bTTMB (TM) JC»3^nTV^5r— S®J 30 
M#f^o *f&t>^C P U 2te^— vo^urV^OSg 
f>^5>^<«J*«**«tf3vyK*iWl 2tc 

SfPSM^HW F*©ifgl 2 tCloTf-V(0^ 

&o ttV^T C P U 2 tO»ff tt C E D F^M/n 
■feX4-3fc:ii£ro ClTC E Dl^n— Ffcov^TttW 
T^o i 3 OR OM 4 rttC^C E D^f-^^-X^ 

M tt«»<D (!ffSL<t»»(D) CEDU3-K*t 40 

[0 0 15] IS 5 tc^-T >f^Xr-7;l/ C E D*^ 

x^xif^fe^rv^o ^i^-x^-rv^^x^g 

tltltt^yf^X, UXA (gfb) ^>f^X, g 

Ptt^ >r * xk«a^ >-r ^ xttMsojift&i/ > bg 



Y > 7 s ^ X tt 7 U - X © If >y ^ frfr t> S f ff T? fe & o 

ffl-e**fcf y^^X-fey h (PCS) *«^-r*m#. 

*Wt5o #M^Vf^Xl/3-F(i:f^ 

7) fc*Hrr* *n^£/£^1i^fco 0 b/c^o 

b/cC E DlxH— Ffca^T^JSRSnSo HStctiC 
EDUn— F^tcSl/MiS (^—7) ©WfciSbT^ 

5 CO C E D Lo- K©#/J#»C*^T U XA-T >"r ^ 

n^o i tti^i^cne^'Of^xasoii 

yf^X^tiia^LTl a N lb, reptfRX 

m2^mmco^y^>r"^^Ki f mmtLr 1 a, 1 

*tt^©iiW4fi«3V V F LTOBflc* o T 
l^So *T ^>f^Xgir e pttS/hfflSKfc^ 

Tftj/jNfiiSOUXA^S^Snv^F-rifcSo -f>"r£ 
XSir e pEtt3^h«5fc:*V^Tlu/>||S(OyXAi:B« 
5U*K*-r*=iV>FT?*5o >f>r»XSj 1 b a r 

W537VF7S«o ^>f»Xgjl bar ESS 
/hfflstc^v^T7 L -v/jN«S(D U XA 3 3 

E D l^n — F<Dr — ^M^rlil^^*^) /ci6"C$»^> 0 bfttf 

SIR t b T fc* * < BU©>f > f** xjg a o5Xi * tf . 
^ >f »Xgg^Si^ btiSf § J: ^ tcLTfe 

;l/C E DttttaffftSVSir— vfttclfi^cDU^- F£: 
fe^ffSo KT*CEDU3^FIS?/u^X4»3 
(H4) Tii7^-V$>^V>^ffiMltCfiJD^T^n/cC E 
D Ua- FS<D*fr6 1 ^ba- F*a»WtcaWL 
Tl^o T'n-feX 4 - 3 t«^n/c C E D F 

mtLTm^ZftZo fctcL, UXA-fV^Xfct^ 
f^yf^X^i^ 1 «±0|^««feO©'T tJ t<0* 
£D 1 O^^EPItCOV^^I-^^S^o CO 

-trX4-40pffl^m l lfcSVTo Il^Xf^/l l 
- I TJltRb/tC E F<DS2/h«5 (^IBtettC 

EDUn-Fog«JO/hffl!«I) ^a^-h^o 
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(10) 



raffFS 3 2 7 1 2 8 2^§ 

20 



*JfMaJ o r VtC*5tf3V) C fcT?fifJS:* 

3 (+^tcS»*ftP^^Cttc:J;0) o 1 l-3T*Si/h 
lffli4>*a>r>x*X*n— Fr*o l-4-em 
^WMcO 1) XA-f >-r £ X£DS@ JCfAWcRiOct 1 ^ 10 
BlotSlftTRgU RC (i) fcn-Ft5o *fc 

i i - 5T*a/j>8ia©if 7^>f*xsg^t 

D-Kt5o 1 l-6-pCEDl/3-F©»«frH5fr 

**m-eft*tntf 11-7 -vyvm***- h 

C E D 1/3- FO«iBtf«fflShhtfS«f ^Dr 

[0 0 16] »C C P U 2 ttttRU ^4 20 

-5 (0 4) fcHfrTSo 7n*X4-5T*#aSSns 
Jt« U X A;b >y r >y R O M 4 fe^n 

3 C H6fc:J£«y XA/l/y *!Ty "7VI/R c 
"To C Ltt*S®Artte»LTJtttU X2»* 

jg-T-r-^l/Tfe^o l^Strn-trX4-5W4 

^-TV-r^X^fflV^T-r— ^;l/R C L£:/l-y ^T 7 >y 

fctJ&UXAx-^&BEWR LM (i) tc*&*fl£n£ 0 »J 
XASfiK/n-fex 4-6 mf^n§ U XAf-7;l/ R 30 
PD«rH7tcl^*ro yXAf-7;l/RPDttR0M4t 
^WJXLr-7;I/R P Dttit«UXAS!R LM^ 
WEMOUXASRLB.*»25lftfcL, U 
XA>r >f^XR C £rfg 3 g [jRfc Lt;b7 » T v 72 ft 
3S*sS5EW OR/MBO <DUXA1»* (UXM?-^t 
^OfggiJ^) **^-ro l/*c*bt'JXAf-7;l/RP 
DttJt*EUXAS!RLM, SuEfflCUXASRLBStf 
'JXA^Vr^XR C*^6j««3 0©5l«<OJB*'&to-& 
tcWlSLTUXA-r-^^rlBIS-rSfeOT^So Lfr 

ce»* c k***-rst)W-ptta:(/^ u < a u x 

Afc3IR©e*^t>*i:«4— (one-to~ma 
ny) ©»fc|««*fc*CfctfT?*, ttUCioTUX 

fcUXAOWM? (*©UXAteHWttll»J»*) t?» 

nm (emtt«Atfuxi*iwiij?o±ffit:^ Mcdcor 

■J XAf-7;l/ R P D Of Ett^B£r * 6 gfflfirr S o fc: so 



7tc^t'JXAf-7;l/R P D^#SLT§/hWJX 
A*4j«LT^«o UXASfe«^n-feX4-60»tB* 
^12tC^r o 1 2-l"e»2/J#*nir-ht* 
( i = 2) o fr— 7 I 2-2frt>l 2-8^I»7f 

v7\ 2-2 -es/Mpjcov >Tj*se tfc u xa-t v-r* 

XRC (i) tfl bar AM bar Etfel>^BtfXr 
7^1 2-3lCiI#, Jl/MPOUXAXR D Ci) 

=9—*7 (x-V) OUXi*i:*L<ftgt«o XT7^ 
1 2- 4 ^/hBS^UXA^rv-r^XR C ( i ) ft> r e 
p^repE T*&ftl£X'rv 7\2-5 icM^ Si'hfifi 

ouxaxrd (i) *«f/MB© yxAfc^u 

1 2-6tCittf 0 Xf77l 2-6-ettJtKUXASR 

lm ( i ) ^m<ovx^mwi^^hnwmmRxf 

^/hgflOUXA-r^r^XRC (i) tCcfcoTUXAr- 
-7;l/RPD^l/7 * T v /IT U XAf-?«:ffi K> ffl 
U *ntCj:^T3S/hfiI10UXATRD (i) «r^«> 
& 0 1 2-7T?^TO/hB5«:^7bTa:tttltf 1 2-8 
^/MP*n^r— h LT 1 2-2^M^o SSTfc&UX 
Atflcyo-tX«3Bf7t*o 0 4^@^J^7 p n^x 
4-7 ^gs^ns^ayijx— y/l/N C D*0 8 fc:^ 

To §l?'Jf-7;l/N C Diii 3 OR OM 4 (Cfe^n 

^^oraauigiffTRDtsBigiftfcu 

M^XfAtJ:fl?|f^7;l/N C Dfr^mtiZftZ^ 
»JK«««a^JO«i«*t«:** 0 CCtfflWflJil 

fc^T^ffl^J'T— K K2, K3. K4^fn 

»2 3-Fi*S, *3 3-F«8t, *4 3-FiJS 
fSg^LTV^o Xs t 2, s t 4. st etiSSPW 
iSNOM<DffiM^5»^fc^2X^-;l/^ S4^;l/ 

Fa^t>X^-;l/eTfeS/£«)tc:ffifflLfeffl3S}iT?* 
Sft^n-FWiKS^n-FS-pft^xy-^ei:* 

Jb^f^fs t2(iSlX^-;l/f, s t 4^2X^r 
s t 6^3xy-;l/fT^§ a ^6^f-7 
;l/NCDO*a9Jfc«+. -<Dia#*^StlTt^*o c 
OEf8(niO r^ftj «r3Rflc-r*o tftt)% + ttfl 

ttSlMHK NOMO±^fe§ ISO 3 - F«««**to 
UMtC-K 4(iNOMOt<*TC$S3- FfltdtW^ 
■tolt^So tV^OBK 1 K 2 K 3 K 4 aSiS^fRl 
(^IO±^[p]) (CWLTK1K2K3K4K1K2 
K 3 K 4 i:M-Sfr5t?&5o IrH3Hc s t 2 s t 4 s 
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(11) 



m$%$3 2 7 1 2 8 2^ 

22 



t 6l* : g'Sb<0±&J5falCttL s t 2 s t 4 s t 6 s t 2 
st4st6kV^A5fc*DSbM-S;o Lfcft*oT+ 
s t 2 ttitflSWlSNOMO-r^fcSSX^— 
ttU ~s t 6&NOM<D*r<*Tli:&£X^— Jl/*** 

fc<fc -5 ^-S«'i)r-7;1/N C D£:;l/*y y yttai 
M*£#r*o J gffi?'J^7 p n-trX4-7(Dpffl^^l 
tf«»07ryyi 3- IT?* 2 /MB* n 
^r— § ( i = 2) o ^1 3-2*5 1 3-7© 

3-2tI/Mf5iDUXA^>f^XR 10 
C (i) tfl bar E EgUtfttf 13-3 
fiSO^ajFIJTND (i) *^?~:7 (t— V) cD^ffl^iJ 
k*L<«^-r*o S/cXf7^13-4T'RC (i) 
tfrep EtC^FL&tntJX-r^^l 3 - 5 icii*. Jg/h 
»©«W»JTND (i) *M/h«(3D*W»J4:*L<Hje 
T&o S^hgROUXiW >f^XRC (i) tfl bar 
E. repEtt^Oiil*i:«t#li:ttXf'y/l 3-6 
fcit*Si/Ml5<D U XAlffl? Jg/hlriO t! *y ^ >"7** 
XNC (i) tlC&K> = gm&}7—'7>\/NCD%:;]svZr 
v7L, BfcOffiLfcgaWr— **TND (i) tc*g« 20 
T&o *rrv?\ 3 - 7 ^TcO/^tCOV^TMa^ 
T LT&ttftfcf 13-2 tcH^o 13-7 V9DM(D^7 

W4-8(07n-*St o $f 1 4-lt«2/Mi5% 
n^-h-r^ 0 ;W- 7l 4-2*5 1 4-5<D§#jCOX 
r^l/l 4 - 2 ?«flffljff&ffla (HI 5) ^HfrT 

^ 0 *cxf7^i 4 - 3 vBmmmmm ami d 

-H (14-5) Tl 4-2dD, 30 

*^>izv $—yT%o mi 5 tc«a5u*«jaa 1 4- 

Ift«I¥fS NOM fcSKWOSiBiJtJ kOHOT- S/ 
A F/l/- hfccfcoTW 1 n- K«WE**fi«-r 

tigSJ^OX-r^^l 5- 1 TiHtt-rv^^XtCcfcoT^ 
ft BftSSaBtetefcrr S 3- Ffltafflffo tf >y ^ * ^x-tr 
7hX ( t) Jfcf&SW* (t =0-3ST0 o #lcXx 
^y^l 5-2T*3-Ft?*y?*^X-try FX (t) O* 
^»*W«N0MO*<^teffi«*-SiHI8X (CN) * 



^5o ^tCX-r^yi 5-3-e3SiHtttC*fr§X^r-;l/ 
SOfcf *y^^X-tz>y h Y (t) %MtS 0 (t=0 
— 2) 1 5-47?xy— ;l/t? y^^^Xty h Y 

(t) (o^mm^M-t^^m^scom^y^No 

MOt<*±l<:ffilt5SiY (SN) *»otfSNW 

h/t^o mmcxTv7i 5 - 5 -csi/hwosaw© 

«fi*TND (U j) *CNfcSN*ffll^Tg|?l! 06 

(a) k:is^raJp«i«NOMo-r<*±tcffi.«'rs3— 

hK3 ^ott^o CCIC, Klfr6K4CSiaK 

(b) tCfe^T^lK 1 *&K 4S3«fctfs t 2*5 s t 

6 MM^P c ««-r — ^/i/ a v ic g«£ n 

««■ (3- H;l^ h*» 1 3- KiUfi-rsjEBO 
^ffl-t^yh) T*$>&o (a) ^fj;^cNOMOt <* 

±tc (iEBifcfriNOMfcra— ^Bf-ea&oTtxfe^) tee 

tttCNtLT2tflSS*n5o L(OK3^ttl^CN 
©«OR£*Bll 5©Xf77l 5-2-Cfr&oTV 
3o (b) Tli N O MOt <*±tcffif 1 5 X^r-;I/f 
lTX^r-;^is t 6tf«ffiSnt^« 0 £OB#SN 
fcLT»2#l»&a?ft*o L<Ost6^^j:NOMO 

-r^ijcttB-rsxy^i/Baotnafc s Noss^ff 

SoT^SOtfBl 5(DXf77l 5-4T« 0 CN 
= 2 (DK^KjtfLTtt , a8^^gnS^/Mi?O n— F 

(c) t^tefc^^^^n^o t&^k 

1*K3. K2*K4, K3*KK K4*K2lC^g| 

MOflttP C£*r— :/Jl/A VKl»fo*fc : &a"C* 
£o SN^bT2*ag^gn/£%^Ctj: , H18tC^gn 

s^/MPo x^r— ;i/gaa (d) tc^r^^c^^n 

£o T&t)^ s t 2 * s t 6 , s t 4 * s t 2 , s t 6 

* s 1 4^ftsns 0 (e) ki^siffliosawfcaiR 

iCfflLT#6n*«lSW©fl»J*^LTV^*o (e) <D^ 
W&kV&Wm (K3. s t 6, K3. K2) ^CfeV^Tg 
SJO^a*S*^ffi N O MOT C±tC < § n- KMe 

C±l:<§X^;l/fltfe!), 3#l©fltt3^H 
«dcfO*t*N0M©t<*±lc< §3^FM§Tfe 
0, 4 SBOf »iN O M<Ot <*Tt < S 3- FSfigf 

itt0^Lfe*^$S^c^cfc*^SSMo^a5»J (+K 
1 > + s t 2. +KK -K4) fcEasnTV^Ste&J 
T?*5o 0 1 6O^*5t>*^^*9tc0 1 5 0^ffl^iJ 

;l/-h*6o*a**ig|»4:U ffl*WHlf— ^;l/* 
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6 <D^a#fg 23im£LTPC SSSt— 771/ A V «5 
Sa«Sifc:S&l"r S «fc 5 fcllMi&SagllM/ 7^77^ 
x-7;l/*fflt>5C£fc:J;9iai 5<D»B5»J£»i:<tt;fe 

ft »J^ii3 0) . X^r^fM3oW (m«4 

l/^S8MS*tf»6n*o Hi 4©^^J^St7n-lrx 1 
4-3 TH4H 9 tC*cT £ -5 * P C^t— 7;l/ A 

Babreaw (^n^xi 4-2-ex»*ftfc*a?u) 

©*fi**«iSte£»LTV« 0 H9lc^tct 3 ^ PC 
*»-r— 771/ A V^I^yf^Xt^Sn^Itt^ 

(n-K«fli) ««*si3i»fcu ««*nfc»a* 

h LTS*T * 9 O P C ^gi^— 7;l/ A V 

^)^K l(7)»f U ^^©CWgt^§o PC^ 

jftf— 7;l/A V^tof-^^W- h*50»i* 
*r-7;b A V Office CSKWO) 3— F/b— h<Ofc?y 

gf-7;l/AV(7)K KDlc^f-^ (n— F;l/— ho 
[0 0 18] B 9 "PiS^feJ: 5 4 P CS«f^7;l/ A V 

7- 1 -eNOMo*^*— 7-rftto^tuKHoa^o 

^^^-^90ffiLOCTtca-F« o 17-27 
7l/-X^^>^ i * 1 KKffi-rSo ^-7l 7- 
3#>£ 1 7-4^I»Xr7/l 7-3T^SNTtC 
gjftgagWgiKTND ( i , j ) ^flSg^fU 
U ^ffUFKTND. (i, j) 0^ai4Ret8o 
17-4 WIN T 3- Fttflg (littfP^) fc £ £ D 40 
PCg«f-7;I/AV*;l/-y^ry^U J8«*Pfc:|fc 
t>3&€? 0 1 7-5TP= (P+A— h) mo d 1 2 
+ 0CT&c<£9^BNT<£>*f y^Z^X (^MNT&m 

O^^^r— 7*jta*5 0 C(D^SP^17-6TS¥lf 
•y^NOMrftt>*fl9KIBflD«»»i;y* : fcltK'r*o 
P^TT^niil 7- 1 0^F^ TJlftFtfT 
(-) *^LTV^tltfP^3faoBKf*at>LTV^* 0 
*CT?P**iW»iJofflK*p (i, j) tcftAlT&o 
#lftFat±teftoT*fttfPfc: l *^£-7 (+1 2) so 



*ftD**£lfcK:<fc0ma«)*BfP (i> j) ^rtf^o P 
tfNOM£D]e<&^T^nfcf (1 7-6) , 17-7 
. tCJt^F*Bi^«o *aNTOSlqI^NOM«fet)± 

(+) SJSLTV^ntf Pt4F9ri^^K*SfrLT^5<D 
T* 1 7 - 8 &C7K*3~cfc -5 £ P*«ffi(4G;U4)fiSXP 

(K j) teftVTSo ftfaFtfiTT* (-) fctttfP* 
1 *^-7"R:fT (- 1 2 IT) WSoS«P ( i , 
j) £rt#& 0 17-1 3 77 X<Dl?Tfr £ o fr%m 

>M (17-14), 17-3 tcM^o 7 X<D*S 
t>0*-e*a**BfteajU^Tbfc«*fcH: 17-15 
73S7U-XO«»SKP (U j) SNOMfcftAL 

Lfcr— v^>#£>7— vUn— KlcAoTV^o Hi 
9 tHSSWo»f^tt*fc LTSfig^ dt^MS^IT^ 

4 <D 4 - 9 tc^rT £ ^ n-rV ©gfttat**Hff 

[0 0 19] iX_t<0?g 1 ^*^D (0 3*^0 1 9) (DM 

•^T^M-X^LT;l/7^77 7 p r- 7;l/RC U R 
PD, NCD, A l/-Xf^#^-X 
^>r^Xf^7*;l/C E D^fflV^TV^o 71/-Xf- 

■tt/Ev^nfV U ^ol^^nfV 

nr^i^n^Alftl: tetSSUO-r- * itt«7n ^ 

*-r*ci:A^fir«n*o L5^L*tf6BI4^'r<fcd 
3 Q $ftc©fif%«fHttM>f >r*xi/3- Fog* 

KB (/jNffli) SttCfcttfipTSo mtf6 4/h»©£^ 
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& § e$lc o y a -fe x tt *(0/h«s-eflD 7 Is— X 

[0 0 2 0] jg2glgSfflJ 
A-K»x7ia (H2 0) 

^2 otc^2||^joiifi^nT i V^^s^ii^^ 

Otc^ffl-e # SftaWft'N- K ^ x 7MO^D *y * El 20 

H2 0^fcVTRAM3 4, gg3 6, W> 
F^XfA3 8, 81382 6, AAS12 0, a^J*f^3 

feB 3 ©a^ K 1 7Mtfett5 R A M 6 , «B 1 
2. WyFv'XfAl 4, i^gll 6, AMU 

P U 2 2 »»jS^S»J»^SS:»ffl Lfc«*Jc^a U 

S^S^SiST'SSo i2^D^7AR0M2 Otc 

o 2 4teG*>TA, GE£-T 

AMP^-fAWcC PU 2 2KlJ*LT»JDa» (I 
NT) *fi:RTS * 0 *'>XfAtt3 

otofflil C/PirX) SSLt^So 3ot0^i^^ 
>^ (M«) ^nrVMS (GX) KtfSMttllS 
(PX) Tfe^o 7 P n^^AROM2 2 C CD 3 OOiffl 
llS«:*ltS/c:«), M^cfrfrS^P^A 

A) RtfP»Jc^srn^7A (a»»»ya^5 so 



A) ^LTt^o X^XxAlC&^TM^te (R## 
[0 0 2 1] 

U7V1/g^AfMffll7^ (12 lfrg>B12 4) 
2 4^#ibtlit§ 0 02 Hci/XfAOTIi 
■ t)^M^C P U 2 2<DS»JfflI1t*g^TV^i:"rS 

^>^d^7^cpu2 2 7?*ff*fe«*fc-r*) o 

M^T^^^^^^^^XxAm^G^-TAOiiJ* 

^^^f^tO^^V^n^^A^^-rv— 2 4^&<DG 

^yuy^A^G^7 p D-trXO/cA6tCC P U 2 2^ 
frStlSo GX^P-trX^ftfjRgtCC P U 2 2*dSfn? 

of-rSI/a^Ati^^T-Z 4fr6<DG E^A 
Offi^Ccfc^TPfBf^n. C P U 2 2 OfflWtte. 
>:/p^v A M3fiyn-bXtt*(ffLfcffl«^6 
^^^yp^A^^tTl-^o X. G5R<D#»ttP 

^-TAosij^CcfcoTfep^^jBSP-r^o -r&fc-sntf 

*©M/o^7A(^-fY-2 4^5<DP^ AOff 
ftj£SLT*(f*n, S«6»*7 p n^ACPU2 2 

OtOB*^ G ^51^ Ac0SJ*tc «fc T P sfctc L 
' fc^te«PXO»Tfc»LT^X^AO««t4G3Rte 

m%o — M»ott«*6P*>rA<oiij*fc:cfco^x 

xAOWlBtfPXfcia^LfcWttPXOJIT^U > 

x^juco^mitMmcm^o 112 2a*'>xfA©wn 
^^w-ojaa^n-fe^it- (c p u 2 2) &m^tt 

Stt 1 ERWffi ( 1 /Mfl<D*3B?SI!fl) OHfc i Efflofls 
ft ynf-r4«) ^rff^^o cniotfU P2S&GX 

^ffiu/c i gfflo^af^sao 1 Effl-esis-rso 

WTH«fcLTG3Rtf 1 o«j<3DKm»BrtT?*ricbfc/h 

OcfedftGSRfcPSRfck:**^^^ >»fPfc»U 
^-T>^ (M^) teGX»£WiP3S# C PU 2 2*i5 

[0 0 2 2] fit±OWW*a*S6fc:BI2 

hfcLfcjy^TBfflJij; jo 12 3^*51^^ 
Sl^^V^o^AtfC PU 2 2-e»f«hTV^o JS 

p 1 tffla-r*wiMT*>r^— 2 4*^g*>tao«^ 

tf»4t*o Cl<0«#3B£K:**U CPU2 2(iW 
^^Kf^bTV^^^^yp^AcD^M 1 
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KCPU220W»mo S*^ny9A«* 
TOBSfflORBC P U 2 2%£tlTC P U 2 2tc£/£:/ 
D^5A*HffS«*o CCtTtt^- 2 4*>6G 
*^A©«##«£LTfr6G E?>TA©if4^4t 

Is G3R (OCPU) a^OWpjSO^jjlt^n^A*^ 
G 2 £T*^TbTfr&;*>f V^P^AlcC PU220 
•JHHSftttR-To ClT CjS P 2 TO C P U 2 2 ttlJH* 

G»>rA3y|gtfiij3K'rS £ C P U 2 2 4>fMWttBtf£j« 
^P^AtC^frTSo lCTC PU 2 2fcMM*G 2S 
t»0*ff'e*K*nfc3fej«7 r ny5A**^G 2^0 

tu w^^>7n^7A^c puofwwawrr 

So CLtWn^7A(OiOTt^^ , 7-2 

p * Aoif^ast s t y a 9*7 a a * k « n 

So Cti^Q6-e^LTV>So -r&fr^/S^n^ 20 
Att^G6ST-HffLTC PU 2 2<DUm^mm^> 

jsr 2 $ wp B iTM/py7i,o»f tttiTt^o m 

#7u^A<A»7K:*rU CPU2 2^M/n^7 
A**M*G 6 0*fr6SHf*. cn^jSQ7T^bt 
V^So BtfGE*>fA©SJ*teJ:OCPU©WHItt^>f 
^^n^Atc^So ^-Ofuif'yL.comn^lc^^ 
V-2 4^^P^-TA(D{i^fg^TS^C P U 2 2« 
p< >f v^n ^9 AO*tf **»f LT8W^a ^A*^ 
tfTSo Ctl^i2 3^P7^R3jSR4T/^LT^ 30 
So 0 2 4^*5/X7 L AOMP73^^fiJ<Dv;l/^^ 

So *>TV— 2 4ttG*-f Aft^SJ*-rS«ABI2 4fc^ 
^^CG^A/^l/X^fg^So 2£U:#-fV— 2 
4ttG E#>f AtfSJ*-r*«K:BI^OJ:5aG E^r>f A 
^;VX*56£t5o SSfc^-Tv— 2 4fc*P*>fA#SJ 
3R**«k:H3S©«k3fc:P*>r A>^;l/X£:fg£*rSo 0 
2 4 fc: *5V>T G * >T Aff-SfCDfg^fr £ G E^-f AOff^- 

D ^T^X^^^Ji^^^^S^XxAT^ia 

ttffii^f Aotg***^*±-eas LV\ G E * 

>TAfr6*OG^>f AS7?OWpM^>f V^a-feX 
^>yn^7A) t»J0aT6tifc«pBlT?**o ^> 

^p^A^s^ggoAm^^^oa^^ny^AT 
^fc»K:*«aAa*iiiioe4Kin«4a*b<ftv^o c 

>^n^A^B#^fiJT^f^tlScfc^^LTl^So fc so 
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/cue pu 2 2tommmtjic^^r^ti7 ! ^^m{^ 

SC^^pJtgT^So G^-f Afi#©5g*ffl«Btt«^JK 

(^M^P-feX) Ox-^msa^P^P-trXO-r--^ 
*)+ft&^m*lc&\,>XG 94 A{f*§£ G E * 

[0 0 2 3] ^X^A^S^tttg^^P-rV^yn-t! 
Xfc*fLT^U-r>f *;1/JQ: (fflfi^o«^T?*S <fc -5 
ft) W^c^^P^V^^P-feXOfiJ^^TBfWT^r 

> 0 2 2JC <fc 5 lc G IS £j£ 1/c^PfV 1WK* 

1 KM?YAB»l»f >*tSJtMt5o -75TG^1 
of SftflctSOfcB'rs^Htt 1 EH* 
-Y A t ttHflltt < 7 U-X£*Y >x * Xlf 

AOttffitf^ pfV SjS^n-fe^fciov^T* U f-Y 
ft*^lcte£/3c:/P*feXtDfiJ 0 STBSfH T St 1 ><!Wig 
^fc*fctta<ft*±«5k:bTBI2 2.Jca^fc«fe'5ft/^ 

fc*^T^-Y>^n^A%^LTC P U 2 2>5*>< 
4^^p B ^x-^^jS^S^^^#T->^c^ 

tc^U^- Ftc^^S^P-rV^^TS^tcg-TS 

■bXO»J0aTWPHT*RS , rSOW«3lt?«5 5o $ 
ft, EI 2 2 Tii^XfA^ l EHO»#Bf BBrtte l ERB 
#<Z)ftsft (^pf^^I) «*7«SfeOi:LT 
ia^<D<fc -5 ft 1 EHflMV W y^-T vSW^tS LTi^S 
jb^>Xx A©tt*E#— JliK Ll^W&fcitt G mc £ S ;* p 

*«f^l«*«F»*Jf|ilJ»(0 fe fc T?a*»fcff * 5 * O 

*0^*0«»*!RiR'r*3««-eG3R* W»«»W 
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fWSTT S £ S? S Tic G Stff©^ n x >r ^tD^/SftH* 

2 4 -ea^fc «k a &»j«wa*s/B-r s c t tc & z> vast 
t?feBrawfc*aa^o7 ff -f*j«, 3 eta* 
& Q *s/xf L A(o#j»jHa«#--ocpu**'r*3> 

XO^Xxi^c&^Tv^Xn-fex 
^vXn-trX, Sflc^o-feX, ^#^n-tx) tc*hr& 

[0 0 2 4] pffl (B2 5-H4 7) 

25-1TCPU2 2t c fcoTifT$n^^^>yD^ 
7/,iUMl2 8M1I2 6^-v>t§ 0 JMT 
^^>yoy7A(mt>lfcA*gf2 8^SI2 

*2 5- 2 — 2 5-9tC^bTV^ 0 ^^ffi^Stt^ 
y^X2 5-10.tltSU^5o -Tftto^f^** 
U jx— A2 8 T©»i;Df>*^^o/c| 
&lO,Z (2 5-2) T^V^JpUi-AOffiatc^fJCSLT 
R AM 3 4 fiOx>#l^X*&C#r H/VrVsfrr— 
»^*A# (2 5-3) o f-vIJJA*8B2 8Mfr6 
■r— Ta*?©A*f3V*ofciS^lctt (2 5-4) t— v 
StR (03 6) ®m 2 5-5, C E D VMfR (0 

3 7) &LJ12 5-6&tfG Pya-trXlSSg (03 8) © 

32 5 - 7 &mn?2> 0 *fflT*it'T—^(DmiRXj]ictt 

lt^Xf^2 5- 5 — 2 5- 7C05aS^y>LT G P 
Xn -fe X * Y * - X/b L T ^ a -rV M#<Q£MI 

F ^ >X#— X*- 2 8 K 6*— OJBS^A* 
#&o/"d§-&fc:«: (2 5-8) *-y-FH»T#L3!2 5 
-9**ffU Mff^n/c^-y-h-r-^^R AM 3 
4rt(DW-M/v ? X^tCXh7t§ 0 ^fcCPU2 
2 0«ttaftfi«:e«-r§/£:«>A*8»2 8 £^gg2 6 IZ 
^-r^m^Sffl^N-F^xT 7 X+-V?— Egg 

-r>^-^x-x) *mfxt>&\,\ 02 6tc^ 

(G) Xa^xcDfttn (4^>*7^h^oif7i,(0 
>hUH:^T2 6- 1 T^td;^cP_BAR = G 



2 2 %r#iSP *<0$$'J^>t5o »*/h«|S=£jS/h 
' ft*6tf (2 6 - 1) P^P-bXA^O/Jxfi|!0»#«rBB 

i/\> *C"e£jSXn-fexfcl:2 6-2^f ck^^jjc/h 
ift#^§G_B AR^>^'J^>M26-5 ICt^T «fc 

a m g_b a r (co^r^ af ^ cmm^m 
10 3 9^t) o &ft£r^'b«ifim^x^&^m'Gr (£ 

LTl^5J§£0 lc C± 2 6-3TG BAR>ML tfitfLiL 

TZo C^^^cXn-trX«^^a-bxOffil(j«rf# 
±*T S «>£j«>f > * 5 7° F ^itiBS 2 6-4 fcSgfr L 
TU^>t8o £«^>*^Xh8t±«Blfc:J:t> C P 
U 2 2«*-ftJStR*>fv— 2 4fr&G*>f.Ml#**$S£ 

20 [0 0 2 5] &&±&Vtt&5K^7u-tez><Dm*)*$ 
TBSHttWHIBT (i2 4#l) fcWHStiTJsO, 
A*-^-*^^Lfc^T*»f*nH2 lfc^fJW 

-IB) Ic&ftTZo £fc§if&7u?^A(Dmftmc$^^ 
-2 4^6P^^A<off#^*bfc^^cfeitJ»f*n 
C PU 2 2^©J»^M*7 p P^AtC^T*r^feOTfe 

1 m<09JD^TB$HKfe^T|g2 6&C7n*rXu 

^x^T^T^nsfctt^^v^c^tcsstsn/cv^ 
30 02 ncmm (p) xa«trx<D«tn (sk^xux^ 

A^o^n-) %7f& 0 »i#^n^7AttCPU2 20M 

Xn ^7A^7 K UXtf M 0 9rfirftT F UX l^X 
*fct-^Shft*fc) SBKj^tl^o SSJIC (2 7- 

l) ^ n-rV f^Ss^ ^ >^^f ^ frtf^jiv >7 Z 

40 frT£ (2 7-2) o ^c^n-r^r^m^^^^vy 
*^9^*fx7^L (2 7-3) 
**3 6fc»LJS«ffla2 7-4*Hffr*o »C2 7 
- 5 t?R A M 3 4 rtJCB^n* P *>f A^i^VbX^ 
^»>h-r^/cfeg)L/^x»T (tu^L/c^^PirX 

CT'T=l6&e, (2 7-6)- *fH/Vhfl|50M»*^*r 
fc^X^OtcML (2 7-7) »S/h»#§P_BAR 
te^OZV *>b-?% (27-8) o 27-9tP_B 
so A R >M L 25 ft^T4b?»*t^*/J#tf8o t 



(16) 
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(2 7-1 l) **f?U /MBOftHiWRP*0h:affl 
H^TS (2 7-1 2) o P B A R >M L (2 7- 

3 o -e p ^ n -b x jsa^f?±-r § ft &bmm^ > z 5 

BCPU2 2t£lt#>f?—2 4^5P?^/.©Iftf4 

P^^^cn£<£U^X#&^TR AM 3 4 tcgfrft 
So U^X^K E Ytt+^-KDlf y*-*5X*Cit 

aWHBiJ^SrlElt'rSo U> W X# P R ttM/hfftD UXA 

wsw^iBii-rso p p a«u/Mis<o««j»jiigij 

!B«T£o U^X^R E C^MC E Fl/ 
X*fH1S*fSo l^X*MU±2l*?C ED Kfl[)/h 20 

25-5. 25-6. 2 6-7fc*^T«»«^Sn 

& 0 g ^a^osift^tciasm/Misg) u xa isb'H 1 p 

R . HU/jN|R<0^a?iJIK8iJ? P P , S3/MP<Qg*S If y =?- N 
OM, M/J«§G_BAR^ftf^§ (5fcJ«:/n 
y5A*6(D5>f FT^-trX) o P^cDg»t»tccne 

P3R«*OS»*ai[»*/hB|SS#P_BAR, SQ*!^ 
aP«:»f??S*.5o P^cDffiKj^tCP_B A R fc P-\cD 

[0 0 2 6] Uv>X* TONAL ttBttlBWJ? *CflW 
So l^X*ROOT£:n— F/l/-b©t^^*^X* 

3B«*r^o u^x^sTRtt*s*iE«-r*o u^x* 
cMP«it«uxAffl*isft-rSo l-^x^r iaaw 
uXA>r>7 s *x*iEttfrao u>>x*p ^ 

seirrso i^x* c p tt^wangippsEttfrSo 40 

US>X*NOtt«K*K1W*o U^NT (1) « 
ffi 1 ^ffl#^^IB1l1-^o k^NT (2) &S2S 
«##*fB«-r£o BiKLTl/^^NT (I) telfl 

i *a##*iBti'r«o i^x^d (1) 

iRj^fsirr So u^x^d (2) «S2*a^[n]*fE* 

t§o filTH«fc:LTl^X*D (I) tt*I«a»lSl 

fcistrrso u^x^a (1) «s 1 wffl©a«Fia#* 

SSffi-TSo l^X^A (2) ttffi 2 ^«OHg«FfB#«riB 

tti.o wtriwclta (i) imi^mco^mm 

^rfEISTSo cnSOU^X^C0-5"6T0N A U RO so 
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OL STRttIR4^>f*XL/3-K©/J#lk: 

•A^nfe^u— x>r>^x«*©^6ffioaisn« 

'lt?S"c?feSo R I tejlWC E K©/M|S«(OUX 
A-T >7^X{gfficD*fr £>Sfcf tlfc V XA^f >-r*X* 
*-C»*o mmic P I teiiJRC E D Un- K©/hlfflB<0 

if >y ^ v-r £ x^ffi<o**> nfe if >y ^-r v-r * 
xii$e-efc3 0 ft«yxASCMP«*ssTR*;i/y 
* 7 >y 7fo r c l icm l rf# & n§ m — f -e 

'JXAlRgiJ^CRttSKffl CB/MB) <DUXi>* 

M»j-r*iiWBT?**o wmwm&c pt*wm<omt 
^jx-^i/^av^c^a^jo^a^- * * ^ tsjm 

^tl§o ^777«Tl^T2CD2^!()%c 

fra^ia p jfi«3g#/^y 77T 2 tc#^nrc-r-^^^ 

^n§ 0 02 9tC^"r < fc«5^%^^y^7'T 1 

nSo ^^y770f«tt 1 !7— K©SH&/^*- 

K*^*5o 1 6 tf fg^/^ 
— >KPttH2 9©T^-TJ:«5fca:a (G^^fg^/^ 
^->y-KU^X^tC#^iA^rc^/^->WJT 
feS) o 1 6 If *y hy— FK P<D^y hffi«*VM|J* 1 
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